Present review emphasized on the current state of cancer in Bangladesh and attempted to focus on the association of microorganisms in the development of cancer. People of Bangladesh have long been suffering from a range of diseases principally due to lack of required resources for disease diagnosis and subsequent treatment facilities. As a developing country with the lack of public awareness on hygiene, emerging infectious diseases conquered the countries. In this circumstance, the onset of cancer is appears as the incurable complications. In the country, cancer is an escalating fatal issue causing a mass scale of mortality each year. Moreover, while etiologic microorganisms are frequently detected during the common disease diagnosis, the pathogenic association with cancer formation remains obscure to the physicians in Bangladesh. While mortality and survival rate of cancer largely depends on the diagnosis and subsequent mitigation, hence it is essential to resolve the possible risk of cancer development in accordance to microbial attack.
State of cancer in Bangladesh: An introductory review on microbiological perspective
Cancer is known as a group of disease complications which are commonly characterized by the uncontrolled growth and proliferation of cells, resulting in death (1) . It is indeed a pandemic burden affecting people of all ages, races, incomes, and statuses; principally by commencing a state of sustaining proliferative signaling, avoiding the growth suppressors, protecting the defective cell death, accelerating the replicative immortality, inducing angiogenesis, and finally by activating invasion and metastasis (1) (2) (3) (4) (5) (6) . However, cancer has been commonly noticed to develop in older people; and interestingly 78% of all cancer diagnoses are being conducted in people 55 years of age or older (1) . Cancer is usually triggered by tobacco usage, exposure to infectious microorganisms, consumption of unhealthy diet, and by the inherited genetic alterations, hormones, and immune suppressive conditions (1, (7) (8) (9) (10) . Cancer initiation has long been known to require only a single exposure to a carcinogen with the concomitant effect on DNA damage. Though a single genetic change may suffice the onset of a malignant tumor, most of the researches pointed to a multistep process of chronological alterations in many oncogenes, tumor-suppressor genes, or microRNA genes (11) (12) (13) (14) (15) (16) . Cancer promotion involves multiple exposures to the carcinogens that do not trigger the DNA damage directly; rather this stage involves the conversion of benign to malignant tumors which in turn continue to a different aeration speed on the formation of colony forming units due to the suggestive endogenous oxidative stress (22) . progress in their degree of malignancy and heterogeneity (11) (12) (13) (14) (15) . The molecular mechanisms of cancer development have also been well chalked out during the last decade (16) (17) (18) (19) (20) (21) . Treatment of cancer is till date ambiguous; however, decline of cancer progression may be set by the site specific surgery, irradiation, chemotherapy, hormone therapy, immune therapy, and finally by the drugs that specifically interfere with cancer cell growth (i.e., targeted therapy) (1, 22, 23) . The first tumor-suppressor protein discovered was the Retinoblastoma protein (pRb) in human retinoblastoma; however, recent studies has also implicated pRb as a tumor-survival factor (24, 25) . Another important tumor suppressor is the p53 tumor-suppressor protein encoded by the TP53 gene (25) .
There were an estimated 14.1 million cancer cases around the world in 2012, of which 8.2 million went dead (6) . Among these, lung cancer was responsible for 17.8% cases, stomach cancer for 10.4% cases and liver cancer for 8.8% of all cancer originated deaths (1). The highest numbers of cancer inducted deaths (72%) are found in low and middle income countries with primitive or limited medical facilities and financial support (6) . It is also the second leading cause of death in the United States, where 23% of peoples deaths from cancer (1) . The high mortality rates caused by cancer are noticed in Australia/New Zealand, Western Europe, Central and Eastern Europe, Eastern Asia, South-Eastern Asia, Eastern Africa, Southern Africa, North America, Caribbean and South America (6) .
Since Bangladesh is a developing country with a high density population accompanied with limitations in disease diagnosis and subsequent mitigation, the Bangladeshi community suffers from varieties of diseases (26) . While documentation covers the ongoing incidence of cancer with the associated mortality and survival rate, cancer symptoms and diagnosis, research and reviews on the possible risk of cancer development in accordance to microbial attack is scarce in Bangladesh. However, cancer is an increasingly imperative cause of morbidity and mortality in Bangladesh with the projected incidence of 12.7 million new cancer cases each year (27) . The present review focuses on the current state of cancer in Bangladesh together with the association of microorganisms in the development of cancer.
ASSOCIATION OF MICROORGANISMS IN THE DEVELOPMENT OF CANCER
Viral or bacterial infections have been linked to higher risks of onset of cancer leading to malignancy (28-35). Although viral infections are known to be inherently associated with developing cancers, bacterial associations, like Helicobacter pylori (triggering gastric cancer and mucosa associated lymphoid tissue lymphoma), Salmonella typhi (inducing gallbladder cancer), Streptococcus bovis (causing colon cancer) and Chlamydia pneumonia (associated with lung cancer) are also significant (36-43). One of the bacterial pathogens reported to be regularly associated with colorectal carcinoma (CRC) is Streptococcus bovis/gallolyticus (32). C. pneumoniae infection has been reported to be associated with the increased risk of lung cancer (32). Several bacterial species including Escherichia coli and several streptococci have been linked to chronic infections of the colon and increased risk of colon cancer (35).
Chronic infection with concomitant production of toxins disturbing the cell cycle thereby triggering DNA damage, immune system evasion or stimulation contributing to carcinogenic changes through the stimulatory and mutagenic effects of cytokines released by inflammatory cells, chronic stimulation of reactive oxygen species (ROS), interleukin-8 (IL-8), cyclooxygenase-2 (COX-2), , reactive oxygen species (ROS) and nitric oxide (NO) generally account for the carcinogenesis mediated by the bacteria (3-47). The occurrence of bacteria within tumors could be due to the infection via the vasculature and their ability of growth and survival supported by nutrients within the hypoxic region of the tumour at a later stage in tumor growth (32).
Viral infections have long been known to pose high high risks of cancer round the globe (24, 25, 48, 49) . Approximately one-fifth of all cancers (including a the cancers of cervix, liver, bladder, colon, etc.) worldwide are caused by chronic infections produced principally by viral agents (6, (50) (51) (52) (53) (54) . Infection with carcinogenetic pathogens including human papillomavirus (HPV), Epstein-Barr virus (EBV), Helicobacter pylori and esophageal bacterial biota has been proposed as a risk factor for esophageal cancer (29). However, HPV is most likely to contribute to esophageal squamous cell carcinoma (ESCC) in high-risk populations (29). EpsteinBarr virus (EBV) has a long history of generating tumors, which is specifically known as the causative agent of Burkitt's lymphoma, nasopharyngeal carcinoma, breast carcinomas and hepatocellular carcinomas (6, (55) (56) (57) (58) . Human papillomavirus (HPV) is a DNA virus containing a large genome of the papilloma virus family, which is known as the etiological agent of cervical cancer (59) (60) (61) (62) (63) (64) (65) . Several studies reported that smoking and alcohol synergistic effects may lead HPV infections to one of the major risk factors for cancer in oral cavity (6. 66-73) . HTLV-1 stimulated) adult T-cell leukaemia/lymphoma (ATL), in which T lymphocyte cells become cancerous (1, (74) (75) (76) .
CURRENT STATUS OF CANCER IN BANGLADESH
As a developing country, Bangladesh is conquered by an array of diseases including the incurable cancers which mostly remains undiagnosed as well as lacks the general public health awareness. Cancer is indeed the sixth leading cause of death in this country with the incidence of lung cancer in males, and breast and cervical cancers in females (27) . Recent studies conducted in Bangladesh revealed that nearly two million cancer patients currently exist in Bangladesh and every year about two hundred thousand patients are affected by cancer with death estimation of about 150,000 per year (77) (78) (79) . At present, Bangladesh is known as the ninth most populous country in the world regarding cancer sufferings (79) . Lung cancer, mouthoropharynx cancer, esophagus cancer and stomach cancer in male are predominant while in women, cancer of cervix, uterus and breast are most frequent in addition to the onset of mouth and oropharynx cancer, lung cancer, and esophagus cancer (27, 80, 81) . According to the estimation by the National Institute of Cancer Research and Hospital in 2014, approximately 29% male fight against lung cancer and 26% female patients battle against breast cancer (77) .
CANCER DIAGNOSIS AND TREATMENT IN BANGLADESH
Lots of research on cancer eradication is ongoing in Bangladesh (27, (79) (80) (81) (82) (83) (84) (85) (86) (87) (88) (89) (90) . However, for the cancer treatment purposes, the country has a very little quantity of qualified clinical oncologists (less than 200) working in about 20 a hospitals with the facilities for chemotherapy in the oncology/radiotherapy departments (26, 91) . Approximately 60 cancer chemotherapeutic agents are available in Bangladesh with the research facilities available at few tertiary care centers. This is to be mentioned that Bangladesh has a unique National Cancer Control Strategy and Plan of Action 2009-2015 formulated in collaboration with WHO with an objective to improve the cancer situation by raising the preventive measures including reduced tobacco smoking, change of dietary habit and reduced food adulteration, ensuring reproductive hygiene, increased physical activity, and reduced occupational hazard in order to reduce the incidence of cancer. Some other major cancer preventive programs have also been undertaken by the governmental and non-governmental organizations (79, 90, (92) (93) (94) .
CANCER DIAGNOSIS IN MICROBIAL PERSPECTIVE
As stated earlier, lots of researches on detecting microorganisms associated with varieties of diseases have been conducted so far in Bangladesh while such effort to characterize microbial proliferation in cancer cases is still scarce (88, (95) (96) (97) (98) (99) (100) (101) (102) (103) (104) (105) (106) (107) (108) . So far in Bangladesh, cancers associated with papilloma virus infection, Hepatitis B and C infection, Helicobacter pylori infections have been mostly reported (27) . Hence the microbiologists should take care of the microbial diagnosis of cancer cases in order to correlate the microbial infections to the possible cancer onsets. As stated elsewhere, Bangladesh has developed a National Cancer Control Strategy and Action Plan with the aim of delivering a universal, quality-based and timely service by which the cancer prevention through tobacco control, health promotion and vaccination program, cancer early detection program for oral cavity, breast and cervix has initiated (27) .
According to the estimation by the International Agency for Research on Cancer (IARC), the cancerrelated death rate in Bangladesh will increase to 13% by 2030 (27) . The 10 leading causes of deaths due to cancer in males have been identified by IARC as the mouth and oro-pharyngeal, esophageal, pharynx, stomach, larynx, colorectal, lymphoma, liver and bladder cancers in males, while in females such mortality derive from the mouth, cervical, breast, oropharyngeal, lung, esophageal, gallbladder, stomach, ovary, liver and colorectal cancers (27) . Microorganisms associated with these cancers must be isolated and quantified, and the possible sources of such etiological agents should be chalked out as well. Another important point is to ponder on the usage of a tobacco, which is a prime risk factor for cancer. 20 million people in Bangladesh use tobacco in some form, and including 5 million women and 57 000 people die every year due to tobacco-related diseases (27) . Thus besides the microbiological research, health awareness among mass population regarding the stoppage of tobacco usage for cancer prevention, dissemination of information on early signs and symptoms of cancer are required.
RISK FACTORS ON COMMONLY DIAGNOSED CANCERS
For most types of cancer, risk is usually higher with a family history of the disease, as especially is noticed in cases of prostate cancer, thyroid cancer, and skin cancer (1) . Women who have one first-degree relative (mother, sister, or daughter) with a history of breast cancer are nearly twice as likely to develop breast cancer and to some extent, the ovarian cancer. Inherited mutations in BRCA1 and BRCA2 genes may account for 5-10% of all female breast cancers (1, 4, 7, 23) . People who have a habit of smoking are about 25 times more likely to develop lung cancer than nonsmokers (1, 68) . The risk of colorectal-and kidney cancer is likely to increase with age along with obesity, high blood pressure, physical inactivity, alcohol consumption, smoking; consumption of red or processed meat; and very low intake of wholegrain fiber, fruit, and vegetables and calcium (1, 28) . Exposure to ionizing radiation even used in cancer treatment is known to increase the risk of most types of leukemia (1). The risk factors for liver cancer include obesity, diabetes, alcoholic liver disease, chronic infection with hepatitis B virus (HBV) or hepatitis C virus (HCV), together with the habit of smoking (1, 28) . Smoking is indeed the most important risk factor for lung cancer, throat cancer, urinary bladder cancer, myeloid leukemia, and pancreatic cancer too (1, (67) (68) (69) (70) . Indeed, the tobacco smoking related diseases are most responsible causes for the deaths globally with an estimation of 6 million premature deaths a year (1) .
CONCLUSION
The global burden of cancer can be prevented through the implementation of existing knowledge on cancer among mass community including encouraging healthy diet together with an improved life style and physical activities, vaccination programs (especially for liver and cervical cancers), discouraging tobacco usage, early detection and treatment measures both by the relevant professionals, enhancing the microbial research to diagnose the microbial agents associated with cancers, and finally by the public health campaigns promoting the public concerns on cancer. In perspective of Bangladesh, strengthening the cancer management infrastructure together with the microbiology based cancer diagnosis a a facilities are emerging issue for the betterment of the mass public health state.
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